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Description 

WATER BORNE METALLIC COATING COMPOSITION 
5 FIELD OF THE INVENTION 

The present invention relates to a water borne metallic coating composition. 

Metallic finish of automobiles is generally carried out as follow: A steel panel which is pretreated with zinc 
phosphate etc. is primered by electrocoating and cured. Then, the primered panel is intermediated coated and 
w cured. The intermediated coated panel is coated with a thermosetting metallic paint and then, without baking 
it, coated with a thermosetting clear paint. The coating process is called "Wet On Wet" coating. The wet on 
wet coated panel is subsequently baked to cure both metallic and clear coatings. The process is also called 
"2 coat 1 bake". 

The metallic paint for the "Wet On Wet" coating process conventionally employs an organic solvent as a 
15 diluent, because it has to be rapidly dried and kept surface smooth so as to coat thereon the clear paint without 
roughing the interface between the metallic and clear coatings. On the other hand, the use of such organic 
solvent borne paint is apt to be limited in view of environmental pollution, working atmosphere and natural re- 
souces saving. Accordingly, water borne paint becomes more noteworthy. However, when water is employed 
as a diluent of metallic paint, there are two big problems. One is that, when metallic pigment is incorporated 
20 into water borne paint, the metallic pigment is reacted with water to generate hydrogen gas which may be often 
associated with explosion danger. This problem is especially serious in automotive industries in which paint is 
stored in a closed container for a long period of time before use. 

The second problem is that, when water is employed as a diluent, it is very difficult to control an evaporation 
loss of water when coating, and therefore impossible to obtain good appearance. For example, in case where 
25 coating is carried out at a high relative humidity, an evaporation loss of water is very small and the viscosity 
of the paint remains low. It may cause sagging and poor orientation of metallic pigment, which provides poor 
appearance. In case where coating is carried out at a low relative humidity, an evaporation loss of water is 
large and the viscosity of the paint is too high, It may cause the decline of f lowability of the paint, which also 
provides poor appearance. 

30 The present invention provides a water borne metallic coating composition which stably disperses a met- 

allic pigment and provides good metallic appearance independently of coating conditions. The water borne 
coating composition of the present invention comprises; 

(I) a film forming polymer having a molecular weight of 6,000 to 50,000, prepared by copoiymerizing 5 to 
40 % by weight of an amide group containing ethylenic monomer, 3 to 15 % by weight of an acid group 

35 containing ethylenic monomer, wherein said acid group is selected from carboxyl group and sulfonic acid 
group, 10 to 40 % by weight of a hydroxyl group containing ethylenic monomer and the balance of other 
ethylenic monomer selected from methyl(acrylates), a reaction product of a fatty acid and (meth)acrylate 
having an oxirane group; a reaction product of an oxirane compound and (meth)acrylic acid; styrene and 
a derivative thereof; a dibasic acid diester; a nitrile; and vinyl acetate; followed by neutralizing at least a 

40 portion of the acid group; % by weight being based on the total monomer weight, 

(II) a fluorine containing compound which has both a CnF^+t - or - C n F 2fl - group wherein n is an integer 
of 1 to 20, and at least one acid group selected from the group consisting of a carboxyl group, sulfonic 
acid group or phosphoric acid group, or a salt thereof, 

(III) a metallic pigment, 

45 (IV) a crosslinking agent selected from at least one of an amino compound, an isocyanate compound and 
an epoxy compound which is (are) crosslinked with said polymer (I), 

(V) a compound selected from the group consisting of a phosphorous containing titanate coupling agent 
and a phosphoric mono- or diester of a C ir C 24 organic compound; 

wherein said compound (II) is present in an amount of 0.01 to 5 parts by weight, said pigment (III) is 
50 present in an amount of 2 to 30 parts by weight, said agent (IV) is present in an amount of 5 to 120 parts by 
weight and the compound (V) is present in an amount of 0.04 to 30 parts by weight, all based on 100 parts by 
weight of the polymer (I). 

The amide grou p containing ethylenic monomer which constitutes the film forming polymer (I) of t he pres- 
ent invention imparts hydrophilic properties to the polymer and enhances cohesive force. It also provides with 
55 high dispersibility of the metallic pigment Typical examples of the monomers are acrylamide, N-methylola- 
crylamide, methacrylamide, N-methylolmethacrylamide, and alkoxymethyl(meth)acrylamide. 

The acid group containing ethylenic monomer imparts water solubility to the polymer (I). The acid group 
is selected from carboxyl group and sulfonic acid group. Typical examples of the monomers having a carboxyl 
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group are acrylic acid, methacrylic acid, crotonic acid, ethacrylic acid, propylacrylic acid and isopropylacrylic 
acid. Atypical example of a monomer having a sulfonic acid group is t-butylacryl amide sulfonic acid. It is pre- 
ferred that at least a portion of the acid group of the acid group containing ethyienic monomer is the sulfonic 
acid group which may promote curing reactions. It is also preferred that a portion of the carboxyl group con- 

5 taining ethyienic monomer is a half-ester, half-amide or half-thioester of a dibasic acid monomer (e.g. maleic 
acid.fumaric acid and itaconic acid). Alcohols for forming the half-ester are those having 1 to 12 carbon atoms, 
for example methanol, ethanol, propanol, butanol, ethyleneglycol monomethyl ether, ethyleneglycol monoe- 
thyl ether, dimethyfaminoethanol, diethylaminoethanol, acetol, allyl alcohol and propargyl alcohol. Preferred 
are butanol, ethyiaminoethanol, acetol, allyl alcohol and propargyl alcohol. Amines for forming the half-amide 

10 are those having 1 to 12 carbon atoms, for example ethylamine, diethylamide, butylamine, dibytylamine, cy- 
clohexylamine, aniline and naphthylamine. Preferred is aniline. Mercaptanes for forming the half-thioester are 
those having 1 to 12 carbon atoms, for example, ethyl mercaptane and butyl mercaptane. The half-thioester 
has bad smell and therefore the half-ester or half -amide is preferred. The reaction for producing the half-ester, 
half-amide or half-thioester compounds is known to the art, but preferably conducted at a temperature of room 

15 temperature to 120 °C, optionally in the presence of a catalyst of tertiary amines. 

The hydroxy! group containing ethyienic monomer provides with curing sites at an elevated temperature. 
Typical examples of the monomers are hydroxyethyl acrylate, hydroxypropyl acrylate, hydroxybutyl acrylate, 
hydroxymethyl methacrylate, hydroxyethyl methacrylate, hydroxypropyl methacrylate, hydroxybutyl metha- 
crylate and aliyl alcohol. 

20 The other ethyienic monomer which is copolymerizable with the above mentioned monomers includes ac- 

rylate or methacrylate which may be expressed as "(meth)acrylate", such as methyl (meth)acrylate, ethyl 
(meth)acrylate, isopropyl (meth)acrylate, n-propyl (meth)acrylate, n-butyl (meth)acrylate, t-butyl 
(meth)acryiate, 2-ethylhexyl (meth)acrylate, n-octyl (meth)acrylate, lauryl (meth)acrylate, stearyl 
(meth)acrylate, dodecyl (meth)acrylate etc.; a reaction product of a fatty acid and (meth)acrylate having an 

25 oxirane group, such as a reaction product of stearic acid and glycidyl methacrylate; a reaction product of an 
oxirane compound and (meth)acryiic acid, such as Japanese Patent Nos, 583185 and 609322; styrene and a 
derivative thereof, such as alpha-met hylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, p-tert- 
butylstyrene, benzyl (meth)acrylate etc.; a dibasic acid diester, such as dimethyl itaconate, dimethyl maleate, 
dimethyl fumarate etc,; a nitrile, such as acrylonitrile, methacrylonitrile, etc.; vinyl acetate. 

30 The film forming polymer is prepared by polymerizing a monomer mixture which contains 5 to 40 % by 

weight of the amide group containing ethyienic monomer, 3 to 15 % by weight of the acid group containing 
ethyienic monomer, 1 0 to 40 % by weight of the hydroxyl group containing ethyienic monomer and the balance 
of the other ethyienic monomer. If the amounts of the monomers are outside the range mentioned above, the 
physical properties obtained from each monomer are deteriorated. The copolymerizing process is known to 

35 the art, but generally carried out by mixing the monomer mixture with a polymerization initiator and heating in 
the presence of a solvent. Typical examples of the polymerization initiators are peroxides such as benzoyl per- 
oxide, t-butyl peroxide, cumene hydroperoxide etc.; azo compounds, such as azobisisovaleronitrile, azobisi- 
sobutylonitrile etc. Suitable solvents for the copolymerization are aromatic hydrocarbons, such as benzene, 
xylene, toluene etc.; esters, such as ethyleneglycol monomethyl ether acetate, ethyleneglycol monoethy! ether 

40 acetate, ethyleneglycol monobutyi ether acetate, ethyl acetate etc.; ethers, such as ethyleneglycol monome- 
thyl ether, ethyleneglycol monoethyl ether, ethyleneglycol monobutyi ether, butyl carbitol etc.; ketones, such 
as acetone, methyl et hyl ketone, methyl isobutyl ketone etc.; alcohols, such as t-butanol, isobutanol, n-butanoi, 
isopropanol, n-propanol, ethanol etc. 

The film forming polymer (I) has a number average molecular weight of 6,000 to 50,000, preferably 8,000 

45 to 30,000. The molecular weight is determined by the gel permeation chromatography (GPC) method. 

At least a portion of the acid groups of the obtained polymer (I) is neutralized with a basic material. Neu- 
tralization is carried out by conventional methods. Typical examples of the basic materials are monomethyla- 
mine, dimethylamine, trimethylamine, monoethylamine, dimethylamine, monoisopropylamine, diisopropyia- 
mine, diethylenetriamine, triethylenetetramine, monoethanolamine, diet hanol amine, triethanoiamine, monoi- 

50 sopropanolamine, diisopropanolamine, dimethylethanolamine, morpholine, methylmorpholine, piperazine, 
ammonia, sodium hydroxide, potassium hydroxide and lithium hydroxide. An amount of the basic material is 
preferably 0.3 to 1.2 equivalent based on that of the acid group. 

The fluorine containing compound (II) employed in the present invention is formulated in the composition 
in order to impart brightness to the cured film. The compound (II) has both a CrJF^r or - C n F 2n - group wherein 

55 n is an integer of 1 to 20, and at least one carboxyl group, sulfonic acid group or phosphoric acid group or a 
salt thereof, Typical examples of the compounds (II) are CF 3 C0 2 H, C^tCO^, C 7 F 15 C0 2 H, C fl F 17 C0 2 H, H0 2 C- 
(CF2) 4 -C0 2 H, [C 8 F 17 S0 2 N(CH 3 )C 2 H 4 0] 2 PO(OH), [C 8 F 17 S0 2 N(CH 3 )C 2 H 4 Ol 2 PO(ONH 4 ), C 8 F 17 S0 2 N(CH 3 )C 2 H 4 
OS0 3 H, C 8 F 17 S0 2 N(C 3 H 7 )CH 2 C0 2 K, C 8 F 17 S0 3 K, C 8 F 17 S0 3 Na, C 8 F 17 S0 3 NH 4 and C 8 F 17 S0 3 Li. 

3 



EP 0 393 579 B1 



The metallic pigment (III) of the present invention can be for instance aluminum, gold bronze, gold, iron, 
stainless steel, nickel, zinc, tin, chromium, lead, bismuth or an alloy thereof. Preferred is aluminum. The metallic 
pigment is not limited in shape, but Is preferably powder or flakes. Preferred are flakes. 

The metallic pigment (III) is preferably formulated in the coating composition in the form of a mixture of 
5 100 parts by weight of the metallic pigment and 2 to 1 00 parts by weight of a phosphorus compound prepared 
by reacting an organic phosphate (VI) represented by 



10 



0 

II 

p - 

I , 



OH 



15 wherein R 1 represents a C 2 - C24 alky! group (e.g. hexyl, heptyl, octyl, nonyl, lauryl etc.) , a C 2 - C24 al- 

kenyl group (e.g. stearyl etc.) or an aryl group having at least one C 2 - C 2 4 alky! substituent (e.g. octylphenyl, 
nonylphenyl, dodecylphenyl, dinonylphenyl etc.), R 2 represents a C 2 - C 4 alkylene group (e.g. ethylene, pro- 
pylene etc.), R 3 represents a hydrogen atom, aC 2 - C 24 alkyl group, a O2 - C 24 alkenyl group, a C 6 - aryl 
group, a C 6 - alkaryl group or a R 1 - (OR 2 ) m - group, and m is 0 or an integer of 1 to 20, 

20 with a fluorine containing compound (VII) having a C n F 2n+1 - or - C n F2n- group wherein n is an integer of 1 to 20 
and at least one primary hydroxyl group or epoxy group, in a molar ratio (VI)/(VII) of 1/1 to 1/0.01. Typical ex- 
amples of the organic phosphates (VI) are, when R is an alkyl group, hexyl phosphate, heptyl phosphate, de- 
cyl phosphate, undecyl phosphate, lauryl phosphate, tridecy I phosphate, myristyl phosphate, pentadecylphos- 
phate, nonadecylphosphate, eicosyl phosphate, heneicosyl phosphate, docosylphosphate, tricosyl phosphate, 

25 tetracosylphosphate, 2-methyl-7-ethyl-4-undesylphosphate, trimethyl nonyl phosphate and an alkyleneoxide 
additive thereof, when R is an alkenyl group, 4-dodecenylphosphate, cis-9-octadecenyl phosphate, 3-methyl- 
2-nonenyl phosphate, 5,9-dimethyl-2-decenyl phosphate, an alkyleneoxide additive thereof; when R is an aryl 
group, octylphenylphosphate, nonylphenylphosphate, dodecylphenyl phosphate and an alkyleneoxide additive 
thereof; and a mixture thereof. The phosphate may be either mono-ester or di-ester, or a combination thereof. 

30 The phosphate may be commercially available or obtained by known methods from an alcohol and phosphoric 
acid. Typical examples of the fluorine containing compounds (VII) are those having a primary hydroxyl group, 
such as CF 3 ~CH 2 CH 2 -OH, C 4 F<rCH 2 CH 2 -OH, C 4 F g CH 2 OH, HOfCHzMCzF^CH^OH, 



C 6 F 13 CH 2 CH 2 OCH 2 -CH-CH 2 -OH, C Q F 17 S0 2 N ( C 3 H ? ) CH 2 -CH-CH 2 OH, 

OH -OH 



HO(CeH 4 )-C(CF 3 ) 2 -(C 6 H 4 )-OH, those having an epoxy group, such as 

40 



C 6 F 13 CH 2 CH 2 OCH 2 CH-CH 2 , C 8 F i7 S0 2 N-CH 2 CH-CH 2 

O C 3 Hy O 
C $ F 1 3 -COOCH 2 CH-CH 2 
0 



so In case of the compound (VII) having a primary hydroxyl group, the reaction may be carried out at 150 to 280 
°C, preferably 180 to 250 °C for 1 to 48 hours, preferably 1 to 24 hours in a solvent The solvent is not limited, 
but preferably an aromatic solvent, such as toluene and xylene. In case of the compound (VII) having an epoxy 
group, the reaction may be carried out at 50 to 150 °C, preferably 70 to 120 °C for 0.5 to 10 hours, preferably 
1 to 5 hours in the same solvent. A catalyst, such as phophoric acid, may be added thereto. It is preferred that 

55 the reaction is controlled to leave at least one phosphoric hydroxyl group in t he obtained reaction product. The 
metallic pigment mixture can be prepared with any methods wherein the pigment is contacted with the phos- 
phorus compound. For example, the mixture may be prepared by ball-milling metal with an organic solvent 
and-a lubricant in the presence of the phosphorus compound. Also, a metallic pigment paste, i.e. a paste of 
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metal flakes, a solvent and I he like, may be prepared by ball-milling in a known method and then mixed with 
the phosphorus compound. Further, after removing the organic solvent and the lubricant from the metallic pig- 
ment paste, the pigment is mixed with the phosphorus compound. Typical examples of the organic solvents 
employed in the production of the metallic pigment paste are mineral spirit and solvent naphtha, Typical ex- 

5 amples of the lubricants are unsaturated fatty acids, saturated fatty acids and aliphatic amines. The amount 
of the phosphorus compound can be varied depending upon many factors, but generally within the range of 
2 to 100 parts by weight, preferably 2 to 50 parts by weight based on 100 parts by weight of metal pigment 
only. Amounts of less than 2 parts by weight deteriorate storage stability of a waterborne metallic paint, thus 
generating hydrogen gas. Amou nts of more than 1 00 parts by weight can be used, but do not enhance technical 

10 effects in proportion to the increase of the amount. 

The crosslinking agent (IV) of the present invention is added to cure the polymer (I) and may be selected 
from the group consisting of an amino compound, an isocyanate compound and an epoxy compound. Typical 
examples of the crosslinking agents (IV) are a blocked polyisocyanate; alkoxylated melamine-formaldehyde 
condensate, such as methoxymethylotmelamine, isobutoxymethylolmel amine and rvbutoxymethylolmela- 

15 mine; an epoxy compound having at least two epoxy groups, such as Epicoat 828, 1001 or 1004 (available 
from Shell Chemical Company), Epolite 40E, 400E, #1 600 or #721 (available from Kyoei Oil and Fat Co., Ltd,); 
and a mixture thereof. 

The compound (V) is formulated for preventing the metallic pigment from corrosion and selected from t he 
group consisting of a phosphorus containing titanate coupling agent and a phosphoric mono- or di-ester of a 

20 C n - C24 organic compound. Typical examples of the titanate coupling agents are isopropyltriisostearoyltitan- 
ate, isopropyltridecylbenzenesulfonyltitanate, isopropyltri(dioctyl pyrophosphate)titanate, tetraisopropylbis(di- 
octyl phosphite)titanate, tetra(2,2-diallyloxymethyl-1-butyl)bis(di - or tri-decyl) phosphatetitanate and bis(dio- 
ctyl pyrophosphatejoxyacetatelitanate. Preferred are those having a pyrophosphate group, such as isopropyl- 
tri(dioctyl pyrophosphate)titanate and bis(dioctyl pyrophosphate)oxyacetatetitanate. Typical examples of the 

25 phosphoric mono- or di-esters are lauryl phosphate, stearyi phosphate, oleyl phosphate, nonylphenyl phos- 
phate and dodecylphenyl phosphate. 

In the water borne metallic coating composition of the present invention, the fluorine containing compound 
(II) is present in an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3.0 parts by weight, based on 100 
parts by weight of the polymer (I). Amounts of less than 0.01 parts by weight does not impart good brightness 

30 to the coated film. Amounts of more than 5 parts by weight repel a clear paint to be coated thereon, thus re- 
sulting in poor appearance. The metallic pigment (III) is present in an amount of 2 to 30 parts by weight, based 
on 100 parts by weight of the polymer (I). Amounts of less than 2 parts by weight do not provide sufficient 
metallic luster. Amounts of more than 30 parts by weight deteriorate coating performances, such as adhesive 
ability, water resistance etc. and also decline metallic luster. The crosslinking agent (IV) is present in an amount 

35 of 5 to 120 parts by weight, preferably 8 to 80 parts by weight, based on 100 parts by weight of the polymer 
(I). The compound (V) is present in an amount of 0.04 to 30 parts by weight, preferably 0.06 to 15 parts by 
weight, based on 100 parts by weight of the polymer (I). If the compound (V) is less than 0.04 parts by weight, 
the corrosion resistance of the metallic pigment is poor. If it is more than 30 parts by weight, the technical 
effects in proportion to the amount are not obtained and are not advisable from economical viewpoint. 

40 The water borne metallic coating composition of the present invention may further contain other additives, 
such as non-metallic pigment, thickener and filler. 

The coating composition can be prepared by any methods. For example, an aqueous dispersion or solution 
of the polymer (I) is mixed with the crosslinking agent (IV), to which the fluorine containing compound (II) and 
the compound (V) are added. Then, the metallic pigment (III) and optionally deionized water are added thereto 

45 to obtain the composition. 

The metallic coating composition can be applied on a substrate by any methods, such as spraying, dipping 
or electrocoating. 

The coating composition is suitable for the "Wet On Wet" metallic coating process. A clear paint is coated 
on the metallic coatings of the present invention. The clear paint may use any type which is known in the art, 
50 but an acrylic clear paint is preferred. 

The water borne metallic coating composition of the present invention stably disperses a metallic pigment 
and does not generate dangerous hydrogen gas. It also provides good metallic appearance independently of 
coating conditions. 

55 EXAMPLES 

The present invention will be illustrated by the following examples which, however, are not construed as 
limiting to their details. 
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Preparation of the film forming polymer (I) 
Preparation Example 1 

5 A one liter reaction vessel equipped with a stirrer, a temperature controller and a condenser was charged 

with 76 parts by weight of ethyleneglycol monobutyl ether, to which were added dropwise 61 parts by weight 
of a monomer solution which contained 1 5 parts by weight of styrene, 63 parts by weight of methyl methacry- 
late, 48 parts by weight of 2-hydroxyethyl met ha cry late, 117 parts by weight of n-butyl aery late, 27 parts by 
weight of methacrylic acid, 30 parts by weight of acryl amide and 3 parts by weight of azobisisobutyronitrile. 

10 It was heated to 120 °C with stirring. To the vessel, 245 parts by weight of the above mentioned monomer 
solution was added for 3 hours and then stirred for another one hour. Next, 28 parts by weight of dimethyle- 
thanolamine and 200 parts by weight of deionized water were added to obtain an acryl resin varnish having 
a nonvolatile content of 50 %. The resin had a number average molecular weight of 12,000, an OH value of 70 
and an acid value of 58. 

15 

Preparation Example 2 

An acryl resin varnish having a nonvolatile content of 50 % was prepared as generally described in Prep- 
aration Example 1 , with the exception that a monomer solution, which contained 24 parts by weight of styrene, 
20 73 parts by weight of methyl methacrylate, 48 parts by weight of 2-hydroxyethyl methacrylate, 117 parts by 
weight of n-butyl acryiate, 1 8 parts by weight of methacrylic acid, 20 parts by weight of met hacryl amide and 
3 parts by weight of azobisisobutyronitrile, was employed. The resin had a number average molecular weight 
of 12,000, an OH value of 70 and an acid value of 40. 

25 Preparation Example 3 

A3 liter reaction vessel equipped with a nitrogen gas introducing tube, a temperature controller, a dropping 
funnel, a stirrer and a decanter was charged with 500 parts by weight of 2-ethoxypropanol and heated to 100 
°C. A monomer solution, which contained 50 parts by weight of styrene, 50 parts by weight of methyl metha- 

30 crylate, 200 parts by weight of 2-hydroxyethyl methacrylate, 380 parts by weight of butyl acryiate, a mixture 
of 100 parts by weight of monobutyl maleate and 300 parts by weight of methanol, 100 parts by weight of ac- 
rylamide and 30 parts by weight of azobisisobutyronitrile, was added dropwise for 3 hours with removing me- 
thanol and mixed for another 30 minutes. Then, a solution of 50 parts by weight of butyl acetate and 3 parts 
by weight of t- butyl peroxy-2-ethyl hexanoate was added dropwise for 0.5 hours and kept at 100 °C for 1 .5 hours, 

35 while 300 parts by weight of methanol was distilled away. Next, 220 parts by weight of the solvent was distilled 
away under reduced pressure. It was then mixed with 100 parts by weight of dimethylethanolamine and 570 
parts by weight of deionized water to obtain transparent and viscous an acryl resin aqueous varnish having a 
nonvolatile content of 50 %. The resin had a number average molecular weight of 10,000. 

40 Preparation of a clear coating paint 

Preparation Example 4 

A clear paint was prepared by mixing the following ingredients; 

45 



50 



55 
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5 



Ingredient 
Varnish 1 



Pares by weight 



100 



U-ban 2OSE-60* 1 



36 



Modaflow (Monsa:vt Company) 



0.5 



10 



■ Resin particles 



2 



2.2 



A reaction vessel equipped with a stirrer, a 



temperature controller and a condenser was charged with 70 
parts by weight of xylene and 20 parts by weight of n- 

15 butanol, to which was added cropwise 20 parts by weight of a 
monomer solution which contained 1.2 parts by weight of 
methacrylic acid, 26.4 parts by weight of styrene, 26.4 
parts by weight of methyl methacrylate , 36.0 parts by weight 
of n-butyl acrylate, 10.0 parts by weight of 2-hydroxye thyl 

20 acrylate and 1.0 parts by weight of 

azobisisobutyronicrile. it was heated with stirring. To 
the vessel/ the balance of the monomer mixture was added 
m cropwise for 2 hours with refluxing. A solution of 0.3 
parts by weight of azobisisobutyroni c rile and 10 parts by 

25 weight of xylene was added for 30 minutes. The resultant 
solution was heated to reflux for another 2 hours to 
terminate the reaction co obtain an acryl resin varnish 
having a nonvolatile concent of 50. The resin had a number 
average molecular weight of 3,000 and an OH value of 48. 



A reaction vessel was charged with 134 parts by 



weighi of bishydroxyethy 1 taurine, 130 parts by weight of 



40 



45 



50 



30 
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neopentyl glycol, 236 parts by weight of azelaic acid, 186 
parts by weight of phthalic anhydride and 27 parts by weight 
of xylene, and heated. Water produced by the reaction v/as 
azeotropically distilled away and the reaction was continued 
until the acid value was 145. After cooling to 140 °C, 314 
parts by weight of Cardura E 10 (a versatic acid glycidyl 
ester available from Shell Chemical Company) was added 
dropwise for 33 minutes and then reacted for another 2 
hours. The obtained polyester resin had a number average 
molecular weight 1054, an acid value of 59 and a hydcoxyl 
value of 90. 

A one liter reaction vessel was charged with 282 
parts by weight of deionized water, 10 parts by weight of 
the above obtained polyester resin and 0.75 parts by weight 
of dimethylethanolamine, and dissolved with mixing at 80 
°C. a solution of 45 parts by weight of 

azobiscyanovaleronitr ile ; 45 parts by weight of deionized 
water and 4.3 pares by weight of dimethylethanolamine was 
added thereto and then a mixture of 70.7 parts by weight of 
methyl me thacrylate , 94.2 parts by weight of n-butyl 
acrylate, 70.7 parts- by weight of styrene, 30 parts by 
weight of 2-hydroxyethyl acrylate and 4.5 parts by weight of 
ethyleneglycol dimethacrylate was added dropwise for 50 
minutes. After finishing the addition, another solution of 
1.5 parts by weight of azobiscyanovaleronitr ile , 15 parts by 
weight of deionized water and 1.4 parts by weight of 
dimethylethanolamine was added and mixed for 60 minutes at 
80 °C to obtain an emulsion having a particle size of 0.156 
micron/ a nonvolatile content of 45 %, a pK of 7.2 and a 
viscosity {25 d C) of 92 cps . The emulsion was spray-dried 
and then dispersed in xylene to obtain a xylene dispersion 
of resin particles of 0.3 micron. 

A crosslinking agent (butylated raelarnine) 
available from Mitsui Tcatsu Company. 

* o 

■ An additive available from Monsanto Company. 



Preparation Example 5 

A clear paint was prepared by mixing the following ingredients. 

Ingredients Pares by weight 

Varnish ^ LOO 

Desmcdur® N-7 5*-* 16.7 

^ A reaction vessel was charged with 57 parts by 
weight of xylene and 6 parts by weight of n-butanol, to 
which 20 parts by weight of a monomer solution containing 
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30.0 parts by weight of styrene, 45.2 parts by weight of 
ethylhexyl methacryla te, 5*5 parts by weight of ethylhexyl 
acrylate, 16.2 parts by weight of 2~hydroxyethyl 
methacrylate, 3.1 parts by weight of roethacrylic acid and 
4.0 parts by weight of azobisisobutyroni trile was added and 
heated with stirring. With refluxing, the balance of the 
monomer solution was added dropwise for 2 hours, and then a 
solution of 0.5 parts by weight of azobisisobuty roni tr He, 
28 parts by weight of xylene and 14 parts by weight of n- 
butanol was added dropwise for 20 minutes. The resultant 
solution was mixed with refluxing for 2 hours to terminate 
the reaction. The obtained acryl varnish had a nonvolatile 
content of 50 %, a number average molecular weight of 3/400 
and an OH value of 70. 

* 3 A crosslinking agent (isocyanate compound) 
available from Sumitomo Bayer Company. 



20 Preparation Example 6 



Aclearpaintwas obtained by mixing the following ingredients and diluted with a thinner of butyi acetate/xy- 
lene of 1/1. 



25 



30 



35 



40 



45 



50 



Ingredients 

An acryl polymer- having 
carboxylic anhydride group 4 

Blocked amine 5 

A polymer having 

an allcoxysilyl group 0 

© *d 
Tinuvm 900 

Ilukanox 1010* 5 



Parts by weight (g) 

: 130 

25 
65 

1.5 



1.0 



A one liter reaction vessel equipped with a 
thermometer, a stirrer, a condenser and a nitrogen gas 
introducing tube was charged with 120 parts by weiaht of 
butyl acetate and heated to 100 °C. A* monomer solution 
which contained 21 parts by weight of n-butyl acrylate, 95 
parts by weight of n-butyl methacr ylate , 34 parts by weight 
of 2-ethylhexyl methacrylate , 45 parts by weight of icaconic 
anhydride, 60 parts by weighc of dioxane and 20 parts by 
weight of t-butyipe roxy hexanoate was added dropwise for 3 
hours and mixed for another 1 hours to obtain an acryl resin 
having a nonvolatile contentof 51%and a number average 
molecular weight of 2,500. 



55 
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10 



20 



25 



30 



40 



45 



A reaction vessel was charged with 133 g of 
diisopropanolamine and 70 g of toluene, to which 76 g of 
isobutylaldehyde was added dropwise for one hour under 
cooling with ice. It was then heated to reflux with 
removing produced water and kept to react for 5 hours. 
After cooling to room temperature, 84 g of 1,6-hexane 
diisocyanate and 20 g of xylene were added dropwise for one 
hour and reacted for 8 hours at 70 to 80 °C to obtain an 
oxazolidine blocked amine. 



A reaction vessel was charged with 200 g of 
xylene and heated to 120 °C, to which- was added dropwise for 
3 hours a monomer solution which contained 150 g of 3- 
« methacryloxypropyltrimethoxysilane, 20 g of n-butyl 

acrylate, 30 g of methyl methacrylate and 15 g of t-butyl 
peroxyhexanoate. It was reacted for another 2 hours to 
obtain a polymer having an aikoxysilyl group of nonvolatile 
content 50 % and number average molecular weight 2,000, 

* 4 An additive available from Ciba Geigy Company. 

An additive available from Ciba Geigy Company. 



Preparation Example 7 

A clear paint was obtained by mixing the following ingredients and diluted with a thinner of butyl acetate/xy- 
lene of 1/1. 

Ingredients Parts by weight jo) 

An acryl polymer having 130 
35 earboxylic anhydride group 4 

Oxazolidine compoond 7 13 



A polymer having „ 55 
an aikoxysilyl group 5 

3 , 4-epoxycyciohexyimethyl- 7 
3,4-epoxycyclohexane carboxylate 

Tinuvin^OO ^,5 

Ilukanox 1010 j_ q 

7 A 



... A reaction vessel was charged with 133 q of 

so T^!°i r ? P f2°u at ? lne and 200 9 of benzene, to which 75 g cf 

isobutylaldehyde wereadded dropwise at room temperate for 
^minutes. It was then heated to reflux with r< 

was 



,v minutes. ic was tnen heated to reflux with removinq 
produced water and kept to react for 5 hours. Benzene. 
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removed under reduced pressure to obtain a 
hydroxyoxazolidine compound. The compound was mixed with 
1,000 g of hexane and 103 g of triethylamine, to which 64.6 
5 g of dichlorodimethylsilane were added dropwise at 0 °C for 2 
hours. It was then allowed to react at room temperature for 
2 hours and filtered. The filtrate was condensed to obtain 
an oxazolidine compound. 

10 

Preparation of Metallic Pigment Composition 
Preparation Example 8 

15 A reaction vessel equipped with a stirrer, a thermometer and a dropping funnel was charged with 53 parts 
by weight of mono- and di-2-ethylhexyl phosphate (mono- / di-ester ratio = about 1/1 and acid value = 324 
KOH mg/g) and 50 parts by weight of toluene, and heated to 80 °C with mixing. To the content, 8.4 parts by 
weight of 3-(2-perf!uorohexyl)ethoxy-1 ,2-epoxypropane were added dropwise for one hour and then reacted 
at 80 °C for another one hour. Toluene was removed under reduced pressure to obtain a viscous phosphorus 

20 compound which had an acid value of 308 KOH mg/g. 

The phosphorus compound was dissolved in 300 parts by weight of acetone, to which 75 parts by weight 
of aluminum paste (MC-666 having an aluminum content of 65 %, available from Asahi Chemical Industries 
Co., Ltd.) were dispersed. It was mixed at room temperature for one hour and condensed to obtain an aluminum 
pigment composition having a metal content of 65 %. 

25 

Preparation Example 9 

A flask equipped with a stirrer and a thermometer was charged with 10 parts by weight of 2,2 -m-phenyl- 
enebis(2-oxazoline), 52.6 parts by weight of mono- and di-2-ethylhexylphophate having a molar ratio of mono- 
30 ester / diester of about 1/1 and an acid value of 324 KOH mg/g and 50 parts by weight of toluene and heated 
to 80 °C with stirring to form a transparent solution. After reacting at 80 °C for 2 hours, toluene was removed 
under reduced pressure to obtain a product of 62.6 parts by weight (acid value 209 KOH mg/g). An IR spectrum 
shows an absorption of 1,540 cm- 1 (amide group) to find that the product is a mixture of the starting materials 
(mono- and di-2-ethyihexyl phosphate) and the compounds represented by the following formula; 
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10 



15 



20 



25 



0 

II 

.p. 

I 



c 4 h 9 -ch-ch 2 -o-p-o-(Ch 2 ) 2 ~Nn 0 



C 2 H 5 OH- 

OH 
I 




C 4 H g -CH-CH 2 -0-P-0- ( CH, ) 

I * II H 
C 2 H 5 0 

b 

II H 
(C 4 H 9 -CH-CH 2 -0) 2 -P-0- (CH 2 ) 2 -N s 

! " ~ " c/° 

C,H . 

OH 

C 4 Hq-CH-CH 2 ~0-P-O- (CH, ) 9 -N ^ 
I 2 II H 



-2 n 5 




C,H 



2 n 5 



II H 
(C 4 H 9 -CH-CH 2 -0) 2 -P-0-(CH 2 ) 2 -N v 

° 2H5 ^ 

(C 4 H 9 -CH-CH 2 -0) 2-P-O- (CH, ) ' 
I « H 

C 2 H 5 0 



40 The phosphorus compound was dissolved in 300 parts by weight of acetone, to which 75 parts by weight 
of aluminum paste (MC-666 having an aluminum content of 65 %, available from Asahi Chemical Industries 
Co., Ltd.) were dispersed. It was mixed at room temperature for one hour and condensed to obtain an aluminum 
pigment composition having a metal content of 65 %. 

45 Preparation of Water Borne Metallic Coating Paint 

Example 1 

Fifteen parts by weight of an aluminum pigment paste (Alpaste 7160 N, Al metallic content = 65 %, ava- 
50 lilable from Toyo Aluminum K.K.) were mixed with 30 parts by weight of Cymel® 303 (methoxylated methylol- 
melamine). Then, 2 parts by weight of isostearyl phosphate (Phoslex A-180L available from Sakai Chemical 
Industry Co., Ltd.) and 0.4 parts by weight of 1 ,6-hexanediol glycidyl ether (Epolite # 1600 available from 
Kyoeisha Yushi Company) were mixed therewith to form an aluminium pigment solution. 

Next, 140 parts by weight of the film forming polymer of Preparation Example 1 were dispersed with the 
55 above obtained aluminum pigment solution, to which 0.4 parts by weight of potassium perfluoroalkylcarbonate 
(EF 112 available from Mitsubishi Metal Corp.) was added to form a water borne metallic paint. 
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Examples 2 to 5 

A water borne metallic paint was prepared using ingredients shown in Table 1 as generally described in 
Example 1. 

5 
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Example 6 

A water borne metallic paint was prepared as generally described in Example 1, with the exception that 
the aluminum pigment composition of Preparation Example 8 was employed instead of the aluminum paste of 
5 Example 1. 

Example 7 

A water borne metallic paint was prepared as generally described in Example 1, with the exception that 
10 the aluminum pigment composition of Preparation Example 9 was employed instead of the aluminum paste of 
Example 1. 

Example 8 

15 A water borne metallic paint was prepared as generally described in Example 1, with the exception that 
diisopropylbis(dioctylpyrophosphte) titanate was employed instead of nonylphenyl phosphate of Example 3. 

[The metallic paints of Examples 1 to 8 did not generate hydrogen gas and precipitation after storing at 
40 °Cfor one month.] 

20 Comparative Examples 1 

A film forming polymer was prepared as generally described in Preparation Example 1, with the exception 
that 45 parts by weight of styrene were employed and acrylamide was not employed. 

A metallic paint was prepared as generally described in Example 1, with the exception that the film forming 
25 polymer obtained above was employed instead of the film forming polymer of Preparation Example 1 and po- 
tassium perfluoroalkylcarbonate was not employed. 

Comparative Example 2 

30 Ametallic paint was prepared as generally described in Example 1, with the exception that potassium per- 
fluoroalkylcarbonate was not employed. 

Test Example 

35 A polished mild steel panel which had been degreased was electrocoated with an electrocoating paint for 
automobiles and baked. The panel was then intercoated with an intercoating paint for automobiles. 

The intercoated steel panel was coated with one of the water borne metallic paints of Examples 1 to 8 and 
Comparative Examples 1 and 2 and then clear-coated with one of the clear paints of Preparation Examples 4 
to 7 by spray coating at 23 Q C and a relative humidity of 60 % to form a dried metallic layer of 20 micron and 
40 a dried dear layer of 30 micron. The water borne metallic paint was coated two stages and an interval of one 
minute and, after drying for 5 minutes, the dear paint was coated one stage and then a setting of 7 minutes 
was conducted. The coated panel was then baked at 140 °C for 30 minutes to obtain a sample panel. The ad- 
hesive properties and water resistance of the coatings were evaluated and the results are shown in table 2. 
Adhesive properties was evaluated as follow: The coated panel was cross-cutted with a knife and an ad- 
45 hesive tape was put thereon and removed. Good shows no peels and bad shows that there are peels. 

Water resistance was evaluated as follows: The coated panel was immersed in hot water at 50 °C for 10 
days and changes of the coating surface were evaluated with eyes. Good shows no changes and bad shows 
reduced luster. 

50 
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Table 2 
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Claims 



1. A water borne metallic coating composition comprising 
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(I) a film forming polymer having a number average molecular weight of 6,000 to 50,000, prepared by 
copolymerizing a monomer mixture of 5 to 40 % by weight of an amide group containing ethylenlc mono- 
mer, 3 to 15 % by weight of an acid group containing ethylenlc monomer, wherein said acid group is 
selected from carboxyl group and sulfonic acid group, 10 to 40 % by weight of a hydroxyl group con- 
taining ethylenic monomer and the balance of other ethylenic monomer selected from methyl(acryl- 
ates), a reaction product of a fatty acid and (meth)acrylate having an oxirane group; a reaction product 
of an oxirane compound and (meth)acrylic acid; styrene and a derivative thereof, a dibasic acid diester; 
a nitrile; and vinyl acetate; followed by neutralizing at least a portion of the acid group; % by weight 
being based on the total monomer weight, 

(II) a fluorine containing compound which has both a CpF^ - or - C n F 2n - group wherein n is an integer 
of 1 to 20, and at least one acid group selected from the group consisting of a carboxyl group, sulfonic 
acid group or phosphoric acid group, or a salt thereof, 

(III) a metallic pigment, 

(IV) a crosslinking agent selected from at least one of an amino compound, an isocyanate compound 
and an epoxy compound which is (are) crossiinked with said polymer (I), 

(V) a compound selected from the group consisting of a phosphorous containing titanate coupling agent 
and a phosphoric mono- or diester of a C ir C 24 organic compound; 

wherein said compound (II) is present in an amount of 0.01 to 5 parts by weight, said pigment (HI) 
is present in an amount of 2 to 30 parts by weight, said agent (IV) is present in an amount of 5 to 120 
parts by weight and the compound (V) is present in an amount of 0.04 to 30 parts by weight, all based 
on 100 parts by weight of the polymer (I). 

The water borne metallic coating composition according to Claim 1 wherein said amide group containing 
ethylenic monomer is acrylamide, N-methylolacrylamide, methacrylamide, N-methylolmethacrylamide 
or alkoxymethyl(meth)acrylamlde. 

The water borne metallic coating composition according to Claim 1 wherein said acid group containing 
ethylenic monomer is acrylic acid, methacrylic acid, crotonic acid, ethacrylic acid, propylacrylic acid, iso- 
propylacrylic acid or t-butylacrylamide sulfonic acid. 

The water borne metallic coating composition according to Claim 1 wherein a portion of said acid group 
containing ethylenic monomer of the film forming polymer is a half-ester, half-amide or half-thioester of 
a dibasic acid. 

The water borne metallic coating composition according to Claim 1 wherein said hydroxyl group containing 
ethylenic monomer is hydroxyethyl acryiate, hydroxypropyl acrylate, hydroxybutyl acrylate, hydroxyme- 
thyl methacryiate, hydroxyethyl methacrylate, hydroxypropyl methacrylate, hydroxybutyl methacrylate 
or allyl alcohol. 

The water borne metallic coating composition according to Claim 1 wherein said fluorine containing com- 
pound (II) is CF 3 C0 2 H, C3F 7 C0 2 H, CyF^COsH, C 8 F 17 C0 2 H, H0 2 C-(CF2) 4 -C0 2 H, [C8F 17 S0 2 N(CH 3 ) 
C 2 H 4 0] 2 PO(OH), [C 8 F 17 S0 2 N(CH 3 )C 2 H 4 O] 2 PO(ONH 4 ), C 8 F 17 S0 2 N(CH 3 )C 2 H 4 OS0 3 H, C 8 F 17 S0 2 N(C 3 H 7 ) 
CH 2 C0 2 K, C 8 F 17 S0 3 K, C 8 F 17 S0 3 Na, C 8 F 17 S0 3 NH 4 or C 8 F t7 S0 3 Li. 

The water borne metallic coating composition according to Claim 1 wherein said metallic pigment (III) is 
aluminum flakes. 

The water borne metallic coating composition according to Claim 1 wherein said metallic pigment (III) is 
formulated in the form of a mixture of 104 parts by weight of the metallic pigment and 2 to 100 parts by 
weight of a reaction product prepared by reacting an organic phosphate (VI) represented by the formula 

O 

R - (OR^) m - 0 - P - OH 
OR 3 

wherein R 1 represents a C 2 - C 24 alkyl group, a C 2 - C 24 alkenyl group or an aryl group having at 
least one C2 - C24 alkyl substituent, R 2 represents a C 2 - C 4 alkylene group, R 3 represents a hydrogen atom, 
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a C 2 - C 24 alkyl group, a C2 - C 24 alkenyl group, a C 6 - C 24 aryl group, a C 6 - C 24 alkaryl group or a R 1 - 
(OR 2 )m - group, and m is 0 or an integer of 1 to 20, 
with a fluorine containing compound (VII) having 

s C n F 2r H-i- or - C n F 2n - group wherein n is an integer of 1 
to 20 and at least one primary hydroxy! group or epoxy group, in a molar ratio (VI)/(VII) of 1/1 to 1/0.01. 

9. The water borne metallic coating composition according to Claim 1 wherein said crosslinking agent (IV) 
is a blocked polyisocyanate, an alkoxylated melamine-formaldehyde condensate or an epoxy compound 
having at least two epoxy groups. 

10. The water borne metallic coating composition according to Claim 1 which further contains non-metallic 
pigment, thickener or filler 



Patentanspruche 

1. Metallische Oberzugszusammensetzung auf waBriger Basis, enthaltend 

(I) ein f ilmbildendes polymer mit einem Molekulargewichtszahlenmittel von 6.000 bis 50.000, hergestellt 
durch Copolymerisation von 5 bis 40 Gew.-% eines Amidgruppen-haltigen ethylenischen Monomers, 
3 bis 15 Gew.-% eines Sauregruppen-haltigen ethylenischen Monomers, worin die S3uregruppe aus- 
gewahlt ist aus einer Carboxylgruppe und einer Sulfonsauregruppe, 10 bis 40 Gew.-% eines Hydro- 
xylgruppen-haltigen ethylenischen Monomers und als Rest ein anderes ethylenisches Monomer, aus- 
gewahlt aus Methylacrylat-Verbindungen, einem Reaktionsprodukt von FettsSure und (Meth)acrylat 
mit einer Oxirangruppe, einem Reaktionsprodukt einer Oxiranverbindung und (Meth)acrylsaure, Styrol 
und einem Derivat davon, einem dibasischen Saurediester, einem Nitrfl und einem Vinylacetat; und an- 
schlieBende Neutralisation von mindestens einem Teil derSauregruppe; Gew.-% bezieht sich auf das 
Gesamtmon omergewi cht, 

(II) eine fluorhaltige Verbindung mit entweder einer CnF^- oder- CnF^-Gruppe, worin n eine ganze 
Zahl zwischen 1 und 20 ist, und mit mindestens einer Sauregruppe, ausgewahlt aus einer Carboxyl- 
gruppe, einer Sulfonsauregruppe oder einer Phosphorsauregruppe, oder ein Salz davon, 

(III) ein metallisches Pigment, 

(IV) einen Vernetzer, ausgewahlt aus mindestens einer Aminoverbindung, einer Isocyanatverbindung 
und einer Epoxyverbindung, die mit dem polymer (I) vernetzt ist (sind), 

(V) eine Verbindung ausgewahlt aus einem phosphorhaltlgen Titanat-Kopplungsreagens und einem 
Mono- oder Diphosphorsaureester einer organischen CH-C24- Verbindung; 

worin die Verbindung (II) in einer Menge von 0,01 bis 5 Gew.-Teilen, das Pigment (III) in einer Menge von 
2 bis 30 Gew.-Teilen, das Mittel (IV) in einer Menge von 5 bis 120 Gew.-Teilen und die Verbindung (V) in 
einer Menge von 0,04 bis 30 Gew.-Teilen vorliegt, alle Angaben sind auf 100 Gew.-Teile des Polymers (I) 
bezogeh. 

2. Metallische Oberzugszusammensetzung auf waBriger Basis nach Anspruch 1 , worin das Amidgruppen- 
haltige ethylenische Monomer Acryl am id, N-Methylolacrylamid, Methacrylamid, N-Methylolmethacryla- 
mid oder Alkoxymethyl(meth)acryIamid ist 

3. Metallische Oberzugszusammensetzung auf waBriger Basis nach Anspruch 1 , worin das Sauregruppen- 
haltige ethylenische Monomer Acrylsaure, Methacrylsaure, Crotonsaure, Ethacrylsaure, Propylacrylsau- 
re, Isopropylacrylsaure oder t-Butylacrylamidsulfonsaure ist. 

4. Metallische Oberzugszusammensetzung auf waBriger Basis nach Anspruch 1 , worin ein Teil des SSure- 
gruppen-haltigen ethylenischen Monomers desfilmbildenden Polymers ein Halbester, ein HalbamkJ oder 
ein Halbthioester einer dibasischen Saure ist 

5. Metallische Oberzugszusammensetzung auf waBriger Basis nach Anspruch 1, worin das Hydroxylgrup- 
pen-haltige ethylenische Monomer Hydroxyethylacrylat, Hydroxypropylacrylat, Hydroxy but ytacrylat, Hy- 
droxymethylmethacrylat, Hydroxyethyl met h aery lat, Hydroxypropylmethacrylat, Hydroxy butylmethacry- 
lat oder Allylalkohol ist 

6. Metallische Oberzugszusammensetzung auf waBriger Basis nach Anspruch 1 , worin die fluorhaltige Ver- 
bindung (II) CF 3 C0 2 H, C 3 F 7 C0 2 H, 

C 7 F 15 C0 2 H, C 8 F 17 C0 2 H, ' 
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H0 2 C-(CF 2 ) 4 -C0 2 H, 
[C 8 Fi 7 S0 2 N(CH 3 )C 2 H 4 0] 2 PO(OH), 
[C 8 F t 7S0 2 N(CH3)C 2 H 4 0] 2 PO(ONH4) t 
C B F 17 S0 2 N(CH 3 )C 2 H 4 OS0 3 H, 
C 8 F 17 S0 2 N(C 3 H 7 )CH 2 C0 2 K, C 8 F 17 S0 3 K, 
C 8 F 17 S0 3 Na, C 8 F 17 S0 3 NH 4 und 
C 8 F 17 S0 3 Li ist. 

7. Metallische Uberzugszusammensetzung auf wafirtger Basis nach Anspruch 1, worin das Metal Ipigment 
(III) Aluminiumflocken sind. 

8. Metallische Uberzugszusammensetzung auf waSriger Basis nach Anspruch 1, worin das Metallpigment 
(III) in Form einer Mischung von 100 Gew.-Teilen des Metallpigments und 2 bis 100 Gew.-Teilen eines 
Reaktionsprodukts, hergestellt durch Umsetzen eines organischen Phosphats (VI), dargestellt durch die 
Formel 



O 

R 1 - (OR 2 ) m - 0 - P - OH 

f 2 

worin R 1 eine CrC^-Alkylgruppe, eine CVC^-Alkenylgruppe oder eine Arylgruppe mit mindestens 
einem CrCa^-Alkylsubstituenten darstellt, R 2 stellt eine C 2 -C 4 -A!kyiengruppe dar, R 3 stellt ein Wasser- 
stoffatom, eine C2-C 24 -Alkyigruppe, eine C2-C 24 -Alkenylgruppe, eine C e -C 24 -Arylgruppe, eine (VC^- 
Alkarylgruppe oder eine R 1 -(OR 2 ) m -Gruppe dar und m ist 0 oder eine ganze Zahl von 1 bis 20, 
mit einer fluorhaltigen Verbindung (VII) mit einer CnF^- oder C n F 2n -Gruppe, worin n eine ganze Zahl 
von 1 bis 20 ist und mindestens einer primaren Hydroxylgruppe oder Epoxygruppe, in einem Molver haltnis 
von (VI)/(VII) von 1/1 bis 1/0,01 , formuliert wird. 

9. Metallische Oberzugszusammensetzung auf wa&riger Basis nach Anspruch 1 , worin der Vernetzer (IV) 
ein Wockiertes Polyisocyanat, ein alkoxyliertes Melaminformaidehydkondensat oder eine Epoxyverbindung 
mit mindestens zwei Epoxygruppen ist. 

10. Metallische Uberzugszusammensetzung auf wSBriger Basis nach Anspruch 1, die zusStzlich ein nlcht- 
metallisches Pigment, einen Verdicker oder Fullstoff enthalt 



Revendications 

1. Composition de revdtement contenant un pigment metallique, a base aqueuse, comprenant 

(I) un polymere f ilmogene ayant un poids moleculaire moyen en nombre de 6 000 a 50 000, prepare 
par copolymerisation d'un melange de monomeres constitu6 de 5 a 40 % en poids d'un monomere ethy- 
lenique contenant un groupe amide, 3 a 15% en poidsd'un monomere ethylenique contenant un groupe 
acide, dans lequel ledit groupe acide est choisi parmi un groupe carboxyie et un groupe acide sutfoni- 
que, 10 a 40 % en poids d'un monomere ethylenique contenant un groupe hydroxyle, le complement 
6tant constitue d'autres monomeres ethyleniques choisis parmi les (meth)acrylates , un produit de la 
reaction d'un acide gras et d'un (meth)acrylate ayant un groupe oxiranne ; un produit de la reaction 
d'un compose oxiranne et d'acide (meth)acrylique ; le styrene et un de ses derives ; un diester de dia- 
cide ; un nitrile ; et I'acetate de vinyle ; puis, neutralisation d'au moins une portion du groupe acide ; 
les pourcentages en poids etant rapportes au poids total des monomeres, 

(II) un compose fluore qui a a la fois un groupe C^^r ou -C^- oil n est un entier de 1 a 20, et au 
moins un groupe acide choisi parmi un groupe carboxyie, un groupe acide sulfonique ou un groupe 
acide phosphorique, ou un sel cor res pond ant, 

(III) un pigment metallique, 

(IV) un agent r6ticulant choisi parmi au moins un compose amino, un compose isocyanate et un compo- 
se epoxy qui est/sont reticule(s) avec ledit polymere (I), 
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(V) un compose choisi parmi un agent couplage titanate phosphore et un mono- ou diester phospho- 

rique d'un compose organique en C ir C 24 ; 

dans laquelle ledit compose (II) est present en une proportion de 0,01 a 5 parties en poids, ledit 
pigment (III) est present en une proportion de 2 a 30 parties en poids, ledit agent (IV) est present en une 
proportion de 5 a 120 parties en poids et le compose (V) est present en une proportion de 0,04 a 30 parties 
en poids, le tout rapporte a 100 parties en poids du polymere (I). 

Composition de revetement contenant un pigment metallique, a base aqueuse, selon la revendication 1, 
dans laquelle ledit monomere ethylenique contenant un groupe amide est I'acrylamide, le N-methylola- 
crylamide, le methacrylamide, le N-methyiolmethacrylamide ou un alcoxymethyl(meth)acrylamide. 

Composition de revetement contenant un pigment metallique, a base aqueuse,selon la revendication 1, 
dans laquelle ledit monomere ethylenique contenant un groupe acide est I'acide acrylique, I'acide me- 
thacrylique, I'acide crotonique, I'acide ethacryiique, I'acide propylacrylique, I'acide isopropylacrylique ou 
I'acide tert-butylacrylamide sulfonique. 

Composition de revetement contenant un pigment metallique, a base aqueuse.selon la revendication 1, 
dans laquelle une portion dud it monomere ethylenique contenant un groupe acide du polymere filmogene 
est un hemiester, hemiamide ou un hemithioester d'un diacide. 

Composition de revetement contenant un pigment metallique, a base aqueuse.selon la revendication 1, 
dans laquelle ledit monomere ethylenique contenant un groupe hydroxyle est I'acrylate d'hydroxyethyle, 
I'acrylate d'hydroxypropyle, I'acrylate d'hydroxybutyle, le methacrylate d'hydroxymethyle, le methacry- 
late d'hydroxyethyle, le methacrylate d'hydroxypropyle, le methacrylate d'hydroxybutyle ou I'alcool ally- 
lique. 

Composition de revetement contenant un pigment metallique, a base aqueuse.selon la revendication 1, 
dans laquelle ledit compose f luore (II) est CF 3 C0 2 H, CjF^^, C 7 F 15 C0 2 H, C 8 F 17 C0 2 H, 
H02C-(CF 2 )4-C0 2 H,[C 8 F 17 S0 2 N(CH3)C 2 H 4 Ol 2 PO(OH), 
[C 8 F 17 S0 2 N(CH 3 )C 2 H 4 0] 2 PO(ONH 4 ), C 8 F 17 S0 2 N(CH 3 )C 2 H 4 OS0 3 H, 
C B F 17 SO 2 N(C 3 H 7 )CH 2 C0 2 K, C 8 F 17 S0 3 K, C 8 F n7 S0 3 Na, C 8 F 17 SQ 3 NH 4 ou C 8 F 17 S0 3 Li. 

Composition de revetement contenant un pigment metallique, a base aqueuse.selon la revendication 1, 
dans laquelle ledit pigment metallique (III) est constitue de paillettes d'aluminium. 

Composition de rev§tement contenant un pigment metallique, a base aqueuse,selon la revendication 1, 
dans laquelle ledit pigment metallique (III) est formule sous forme d'un melange de 100 parties en poids 
du pigment metallique et 2 a 100 parties en poids d'un produit de reaction prepare par reaction d'un phos- 
phate organique (VI) represents par la formule 



R 1 -(OR 2 )-0-P-OH 



OR 



dans laquelle R 1 represente un groupe alkyle en CVC^, un groupe alcenyle en Ca-C^ ou un groupe 
aryle ayant au moins un substituant alkyle en C 2 -C 24 , R 2 represente un groupe alkylene en C r C 4 , R 3 re- 
presente un atome d'hydrogene, un groupe alkyle en C 2 -C 24 , un groupe alcenyle en C 2 -C 24 , un groupe 
aryle en Ce-C^,, un groupe alkaryle en Ce-C 24 ou un groupe R 1 -(OR 2 ) m -, et m est 0 ou un entier de 1 a 20, 
avec un compose fluore (VII) ayant un groupe CnF^- ou -CpF^- ou n est un entier de 1 a 20 et au moins 
un groupe hydroxyle primaire ou un groupe epoxy, dans une proportion molaire (VI)/(VII) de 1/1 a 1/0,01. 

Composition de revetement contenant un pigment metallique, a base aqueuse.selon la revendication 1, 
dans laquelle ledit agent reticuiant (IV) est un polyisocyanate bloque, un condensat melamine-formalde- 
hyde alcoxyle ou un compose epoxy ayant au moins deux groupes epoxy. 

Composition de revetement contenant un pigment metallique, a base aqueuse.selon la revendication 1, 
qui contient de plus un pigment non metallique, un Spaississant ou une charge. 
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